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Structure,  organization  and  expression  of  genes  of 
yaulax  polyedra,  a  bio-luminescent  marine  dinoflagellate . 

AEEBQacai.  Dinoflagellate  genes  of  interest  are  isolated  from 

probes  or  antibodies  *mplification'  screening  by  homologous 
aS  nr^L!  5  ?  du  Sequences  are  compared  to  those  in  gene 

SStSfo f  G  In3,  bwS6S  £°  gain  insight  int0  the  evolutionary6 
f ^  G'  poiyedra  •  Genomic  sequences  are  used  to  look  for 

ldL?^StenCe  introns'  the  +1  site  of  the  mRNAs  anO  to 

in  £  cdiTif/f?11'63,  Cl0ned  se^^ees  are  expressed 

*  S?1 2'^s  glutathione-.S-transferase  fusion  proteins  and 
activities  determined  by  standard  assys. 

ACCOMPLISHMENTS  (last  12.  months)  :  The  lucif erase  (lcf)  gene 

cDNA°^nHUlaX  poiyfdra  has  been  cloned  and  sequenced  at  both 
ThpAopnf  gen°m^c  levels.  Several  novel  features  have  emerged 
5)®  g  ne  contains  three  homologous  and  contiguous  repeated 

rlst  of6rh^WJl1Ch  extead  t0  the  stop  codon  at  the  3'  end.  The 
rest  of  the  gene  at  the  5'  end  is  homologous  with  a  similarly 

protein  c£  f“  the  iuciSeJinwJd^ 

p  tern  (LBP ) .  Each  of  the  three  repeat  units,  cloned  and 

■  fusionSproteinsathas  I"  C°U  as  ^tathioni-s-Sslerase 

rusion  proteins,  has  luciferase  activity.  Sequence  identity 
between  repeats  is  greater  in  their  central  regions  090%) Y 
as  might  be  expected  if  they  code  for  active  sit ef  But  ' 
synonymous  substitutions  are  also  significantly  !ess  frequent 
m  this  region,  for  which  there  is  no  known  precedent  and  no 

fLltartS10"-  ^  gen°mlC  1Cf  sequence,  “ding  Is 
Ste^af  were  determined.  Transcription  initiation 

identified  using  RNase  protection  assays  and  primer 
extension.  Sequence  analysis  shows  that,  like  the  lbp  gene 

PCR  d^nH  conbain  iHtrons .  Genomic  Southern  blotsf  inverse 
aS  ;,nnf  S6quen;in?  revealed  that  the  lcf  gene  is  organized 
repeats  m  the  genome.  The  spacer  region  bitween 

neSessfrye?or'trai5^  ?0I?tains  the  Promoter  elements 

nt-ho  V  y  f0r  transcriPtion  initiation,  has  no  TATA  box  or 

Do^fh^°Wn  pramoter  e laments  or  consensus  sequences.  But  a 
possrbie  promoter  sequence  was  identified  by  comparing  the 
intergene  spacer  regions  of  lcf  and  the  peridinin  chlorophyll 


DTIC  QUALITY  INSPECTED  4 


was 


protein  gene,  pep;  a  novel  13  nt  sequence,  CGTGAACGCAGTG, 
oun  to  be  present  in  both.  This  is  the  first  putative 
promoter  sequence  identified  in  dinoflagellates . 

A  most  remarkable  new  feature  of  dinoflagellate  genomes  to 
emerge  from  these  studies  is  the  redundancy  at  the  DNA  level: 
individual  genes  have  repeated  regions,  and  multiple  copies 
ofrT,^®^ef  occur  m  tandem.  This,  together  with  the  absence  of 
a  TATA  box  or  any  known  promoter  elements,  indicates  that  the 
organization,  regulation  and  expression  of  dinoflagellate 
genes  are  very  different  from  those  of  other  eukaryotes. 

SIGNIFICANCE •  The  genes  now  cloned  and  sequenced  appear  to 
have  novel . features, the  further  elucidation  of  which  may  lead 
to  new  basic  knowledge  of  gene  structure  and  expression.  In 
marine  ecosystems  dinoflagellates  are  important,  causing  the 
brilliant  "phosphorescence"  in  the  wake  of  a  ship  at  night. 
Dinoflagellates  are  photosynthetic _and  lie  at  the  base  of 


food  chains;  some  produce  potent  neurotoxins  poisonous  to  man 
and  may  cause  massive  blooms  (red  tides) .  An  understanding  of 
gene  structures  in  these  systems  will  contribute  to  knowledge 
of  ecology  and  dynamics  of  the  marine  environment. 

WQRK  PLAN  (next  12.  months.)  We  will  express  both  full  length 
and  shorter  but  active  peptides  of  dinoflagellate  luciferase 
in  a  pure  form  and  in  quantities  adequate  to  obtain  crystals 
for  structural  studies  by  a  lab  specializing  in  this  latter 
aspect.  At  the  same  time,  additional  clones  will  be  tailored 
Mnrl'ini?fw  the  size  of  a  fully  active  peptide.  Concurrently, 
work  will  be  undertaken  to  clone  the  luciferase  gene  from 
other  bioluminescent  species,  starting  with  Pyrocystis 
lunula.  In  work  just  completed,  we  have  shown  that  these 
uciferases  are  similar,  but  can  be  distinguished  by  being 
about  10  kDa  larger,  shown  by  both  Western  and  Northern 

.rnof*  ThSfu  species  also  lack  the  luciferin  binding  protein 
(LBP) ,  so  the  occurrence  and  possible  role  of  the  N  terminal 
part  of  luciferase,  which  in  Gonyaulax  is  homologous  with  the 
corresponding  region  of  LBP,  will  be  investigated. 
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_i  r  „  r  r ,  1  the  ocean  due  to  dinof  lagellates . 
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